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plain Treatiſe , it was written for mine 
own uſe, it may become thine if thou like 


it ; The ſubje& indeed 1s old ; but the manner of 


the Work is all new. Ifany be delighted with re- 
creation of this nature, and yet have not much time 
to ſpend, they are here fitted, the Inſtrument will 
diſpatch preſently. If they tear to loſe themſelves 


in a wilderneſs of lines, or to out-run'the limirs of 


a Plain, by infinite excurſions ( two inconvenien- 
ces unto which the common wayes are ſubject) 
they are here acquitted of both, having nothing to 


draw but the Dial it ſelf, contracted within a limi- 


ted equicrural triangle. If want of skill in the 


Az 


Ere is preſented to thy view a ſhort and 
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Mathematicks ſhould deterr any from this ſubje&;. 
let them know, that here is little or none at all re- 

quired, but what the moſt ignorant may attain, : 
If others ſhall think the Canons more exa&, fo do x, 

but not ſo eafie to be underſtood, not ſo ready for 

uſe, not ſo ſpeedy in performance, nor ſo well fit- 

ting all ſorts of men : and withall an Inſtrument in 

part muſt be uſed, this will do all, and is accurate 

enough. If 1t muſt needs be diſliked, let a better 

be ſhewed, and I will diſlike it too , It is new, plain, 

brief, exact, of quick diſpatch. Accept it, and uſe 

it, till I preſent thee with ſome other thing, which 

will be ſhortly, + 


ans, ». 19s S 4M. FOSTER | 
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La E following Treatiſe ( _— with other Lines 


upon the Inſtrument, and by a different man-- 
ner of working with them) was publiſhed in 
Anno 1638, by the Author and Inventer thereof, Mr. 
Sam. Foſter, 4» Account whereof himſelf hath given 
30% in his fore-going Epiſtle to the Reader; axd the 
Demonſtration of that his Invention is publiſhed in 
Latine among his Miſcellanies, wherefore 7 ſhall ſay 
nothing of it in this place, but give you an account of 
his improvement of the ſame ſince its firſt publication ; _ 
oo LY Elle 3. 
Firſt, The former Quadrant had Lines or Scales, 
deſcribed cn both Faces of the Inſtrument, and thoſe: 
net a few. This his Improvement hath reduced all - 
the Lines, or Scales, to one Face or Side, and the-num- 
ber of them is leſſened by one half'; which with 'render 
this Quadrant much cheaper than the other, and yet 
the Ules performed by it are the ſame, and may be 
wrouzht upon it with the like facility and Exactneſs,' 
This for the alteration of the Inſtrument. 
Seconaly, For the Book, The Lines and Scales upon 
zhe Inftrument bejvg thus changed, the manner of ' 


hath theſe words ; 1f others ſhall think the Canons 


Waliam Leybourn, to the Reader; 


I working by them, muſt neceſſarily differ alſo , where- 
fore, in this Treatiſe, the Diagrams and Examples 


remain the ſame, but the Firſt, Second, and Third 
Chapters are wholly ew: The fourth and fifth continue 
the [ame : the ſixth and ſeventh wholly new: The eighth 


.the ſame us before : The ninth, tenth, and eleventh axe 


in part varied : And the twelfth Chapter remains the 


ſame, only the work of the ninth Section thereof is other- 


wiſe performed : But in the Appendix there is no al- 


teration at all, And this ts a true account of the Vari- 


ations both of the Inſtrument ad Book, which 7 have 


faithfully publiſhed by his own Manuſcript, #nder his 


own hand, It reſteth now that 1 [ay ſomething concern- 
ing the Supplement by me adaed. 
Ar. Foſter, in his foregoing Epiſtle to the Reader, 


more Exact, ſo doI, ec. From whence you may ga- 


ther, that he preferred Arithmetical calculation he- 
fore Inſtrumental operation, a/thowgh, ( 7x that caſe) 


an Inſtrument in part muſt be uſed. 7 have therefore 
wnto all his Inſtrumental workings, framed Canons, 


whereby they may be wrought by the Tables of Artificial 


Sines azd Tangents, which '? 
E 


erformance, of all others, 
is the moſt exatt, and may be of good uſe, both when an 
Inſtrument ay be wanting, or whey you have wrought 
by your Jaſtrument, to Examine the truth of your work. 
Thus, by the addition-of this Supplement, you have not 


oxly ax Inſtrumental, bt az Arithmetical way of Di- 


alling alſo correſponding thereunto : both which 1 com- 
mend wnte thee, and vid thee Farewell, 


London, | 0 LE YBOURN. 


Avg. 234675. 


in Mr. Foſter's Appendix to this Book, he hath there 
ſhewed how to find the Latitude of any place by the 
North Star,but that way cannot be conveniently put 
in pratfice at all times by all ſorts of perſons, where: 
fore 1 have here added a Table of the Latitudes of all. 
principal places in England, Scotland, azd Ireland; 


Leiceſter - 


| Carnarvan 


Enzland. |, England, DM 
D M| Lincoln $3 i4- 
Edford London 51 32 
Barwick .| Northampton. 52 14- 
Briſtol Norwich 52 4e 
Buckingham 52 © | Nottingham Y 
Cambridge 
Canterbury 
Carhile 
Chicheſter 
Cheſter 16 
Colcheſter 58 [Stamford 
Derby 2 58 |TIruerg _ 
Dorcheſter > 49 | Warwick - -. 
Durham o | Wincheſter 
Exceſter 2 | Worceſter 
Gilford 2:| York 
Gloceſter 07 en 
Hartford 
Hereford | 
Huntington | 
Ipſwich ]Brecknock 52 
Kendal Cardigan . 52 1 
Lancaſter Carmarthen 51 


wales, 
Denbigh + 
Sy” 
Llandaife 


Monmouth 


Moittomery” #20 


Pembroke . 
Radnor 
St. David 


PEROT _—_— 
_- 


" Jſlarntls.* 
Arnſey 


CJ Jerſey 
Lady 
Man: ' 
Portland 


. —————_——_ 


rr in en nt mrs | 


| 
1 


N MV ol Clare 
49 30. 


49 12 
II 2>'| 
54 24-| 
50 30 
50- 39| 


p r_ D M 
Berdeen $7.35 
 Dunblain, "56 2T, 

kel 56 48 
tdenbargh 5556 
 Glaſcow $85 90 
| Kinſaile TR 
Orkity ** "60 .6| 


; TY 


Waterford 
Wexford 


D M 
56 39 
58 36 
FY I12 


Scotlaxd, 
' $f, Andrews 
Skyrafſin 


| EET 
Ntrim 
Arglas 
rmagh 
Caterlagh 


 Corke 
 Droghedagh | 
Dublin 
Dundalke 
Galloway 
Youghall 


Renny 
Kildare 


| Kingſtown 
| Knockfergus | 
Kynſale 
Lymerick 
Queens Town 
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OF A 


UADRANT> 
By which HOURE-LINES may be deſcribed upon 
all forts of PLAINS, Howloever, or in what 


Latitude ſoever,ſituated. 
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C H A P, 3 
A Deſcription of the Lines upon the Quadrant. 


b i Quadrant hath Lines deſcribed only up- 


on one ſide; the other being left free for any 

other Uſe; The Limb below is divided 1n- 

to 90 deg. and ſubdivided 1nto as many parts as 

quantity will give leave : The manner of diviſion 

and diſtin&ion of the ſubdivided parts, is ſuch 7 E 
5 s 


——_— 


I — At 
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uſual in ail other Quadrants , but in this the Nu- 
meration is both wayes , and the Charatters of the 
twelye Signes are ſet thereunto in thejr due places. 

Without this Limb, 1s a Circular Scale of the 

Sur's Declination, the making whereof ( with its 
ule) is ſhewed 1n the third and fourth Sections of 
the APPENDIX, 

| Within the Limb 1s deſcribed the Quadrant, 
» OA BC BA, which is divided into Six equal 
parts: From the firſt of them at O, to the Centre, 
draw O C, and let the diviſions at A, B, C, B, A, be 
numbred with 15, 30, 45, 60, and 75. —— Then 
from »-, to the fartheſt A, draw the ſhort right Line 
7 A, and from the point A 15, to A (upon the 
LineC O) draw Ae, and a Ruler laid from e to 
C 45, will give the Line e C.——Then again, make 
2.t equal to OC, and lay a Ruler from # to B 3o., 
the ſame ſhall give the Line 2B, and from B, to 
B 60, a Ruler laid will make the Line B z ; ——And 
laſt of all, draw z O, ſo ſhall that croſs Work be per- 
tected : Only below, you are to divide the Ark O mz 
into 15 degrees, and number them from O towards 
m, by 5, 10,15, 

The two ſides of the Quadrant have each their 
Scale annexed , The {ide D ., hath upon it a Scale 
of Natural Tangents, from 00 deg. to 63 degrees 
27 min..( which is the double Radius. )—— The 
Side D A hath a Scale of Yerſed Sies, numbred to 
180 deprees; and in the midft of it, to the length 
of 23 3 deg, on both ſides 90, is added a Zodzac 
Scale, which is nothing elſe but a double Radius, 
or a-donble Line of Sines, diſtinguithed into ſuch _ 

= 


(3) 
of Diviſions as is moſt ſuitable to the numeration of 
the 12 SIgnes. 

The Line DB (drawn about the middle of the Su- 
perficies of the Quadrant ) 15 to be a Zize,or Sele,of 
Latitudes, to the length whereof, having a Decimal 
Scale equal, you mult divide the Line DB into ſuclt 
parts as this Table here following alloweth , the 
Numbers beginning at B, and riling up to 90 at D. 

The Scale of T:. angents DX-,and the Scale of r, erfed 
Sines D A, are each of them divided out of their re- 
ſpective Tables of Natural Sines and T, angents(which 
are in every mans hands) by help of Diazozal 
ok made equal to the ſemi-radius of the Qu1- 

__— EE ene. 


' 4 Table to divide the Line of Latitudes, | 


I0000[62[93 60/458259/30[63 25|14-3 325] 
9992161193 11145|8165 6169113 3104] 
9924-60192 58144}$068|28{6019I2[2879] A 

78| 9888 59/9203 4317968 4.6/11]2:65 of 
76] 9849}58[9147142[7865]2 2419] 
7 12 1 86} 


5] 982515 7]9088[411[7758j2 
74 980115 619026140|7647 

72] 974515 518962139175 3223 
[70 9685[54/8895138|74 1412 
169] 9657 5 318825137 7292| 
68] 9615152 875 3136]7166 | 
671 9578518678/3517036|1914 


of 95 35þ;0B600/3416902 I & - 


1949] 


nn —_ —— 


——_— 


We - 8519133 5764{L7] | 
[644 9454148134 3613 2156221613758 Z 


(63; 47183481311547511513543! SF: © 
A Upon 
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Upon your Inſtrument (for memory, and dire- 
ions ſake) near to the Line D--, write The Scale 
of Tangents, Near to DA wvite The Scale of Ver ſed 
Sizes, Near to the ſmall double Scale of Sines, 
write Zodiac, And near to the Line DB, write 
The Scale of Latitudes, All theſe particular diſtin- 
&1ons you ſee done 1n the Scheme of the Inſtrument 
hereunto annexed, and unto this (as unto all other 
Quadrants ) there belongs a pair of S:ghts, and a 
Line and Plunimet , and lo is your 1#/?rument com- 
pleated to perform the. work intended. to-be per- 
tormed by it. 
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CHAP. L4 


Of the Quadrants Uſe in general. 


LL Works upon the Quadrant are performed 
\ by a pair of Copaſſes and a Thread, uſed (for 
the moſt part ) together with the Scales. 
The Scale of Yerſed Sizes ſerveth in general , 
1. By having the three ſides of a Spherical Trian- 
gle, to find an Azgle, | 
2, By having two Szdes and the Angle included, 
to find the Baſe. 
But -it is here principally intended for the ſole 
work of finding. the .4zimuth of the Sur, and the 
Hexr of the Day, as in the next Chapter is ſhewed 
and for this cauſe is it, that the Zodiack Scale 1s an- 
nexed thereunto« 
ES | The. 


CF) 

The Scale of 7 aygents taken with the Limb, is to 
work proportions in Sizes and Tangents, many of 
which Proportions come to be wrought in this Trea- 
fiſe, as will appear afterwards.. 


PEPPPEPPEEPEEOEPPEEPCEEEPEPEEP EDS. 
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The uſe of the Scale of Verſed Sines. 
d. I. To find the Suns Azimuth; in any Latitude, 


|» Irſt gather the Sum and the Difference of the 
Complement of your Latitude, and the Com- 
plement of the Suns Altitude:; then count theſe 
two :( the. Sum .and Difference ) upon the. Verſed 
Scale of Sines, and with your Compaſſes take their 
diſtance. After this, ſet one foot of this your ex- 
tent uponthe point of 180 degrees, and with the 
other foot turned about,lay the thread to its due-po- 
ſition; where keeping it faſt, take the diſtance (up- 
on the Scale) between the forenamed Sum. and 
the Suns place in the Zodiac, and enter that di- 
ſtance between the Scale and the thread (according 
to the leaſt diſtance, as.the manner is) and that 
ioot of the Compaſſes which ſtandeth upon the 
Scale, will there ſhew the Azimmth., of the Sun 
from the South. 2, 
Example 1. In the Latitude 52 de. 30 2. the 
Suns altitude being 3o de. 45 ». and the.Sun in 
ne. 


(6) 


the beginnig of Taurm , I would know the 427- 
wth trom the fouth, +0 


| Fe T7 _ # a. | P 
The complement of the Latitude i——37£-.30 
'The complement of the Suns Altitude 15-5915 


—m———_—_—_—_———— pn mm——— 


| Their Sun-—96.-—45 


Their difference-21-—45 


| m————— AR——————____. 


Upon your 'Verled Scale take with your Com- 
palles the diſtance between 96 de. 15 mm. and 37 de. 
30,2, and ſet one foot of that extent in 180. dep. 
bringing the thread to the neareſt diſtance of the 
moveable point of the Compais,and there keep the 
thread faft,— Then with your Compaſles' take the 
diſtance between the Sum 96 de. 45 2. and the 
. beginning of & Taur#s,in the Zodiac, and with thrs 
diſtance move one foot of the Compatiles upon the 
Verſed Scale, tl the other being turned a- 
bout do only touch the thread, 1o-ſhall you find 
the other point to reſt upon the Verſed Scale at 
66 adeg. 48 min, which is the Azimuth from the 
South. . ow ons 
Example 2, And thus the Latitude and the Suns 
place being.the- ſame, and the Altitude 9 de. 15 we. 
the 4Azimnth from the South will be found to be 
96 deg, 52 min. 5 £ | 
Example. 3, Again, In the. ſame Latitude, the 
Sun being in 10 deg. of m Scorpro, and his Alti- 
tude 9 de. 30 mp.. the Suns Azmuth from" the 
South wall be found to be 49 de. 50ow. - 


d. 2. To 


(7) 
$, 2. To find the Hour of the day in any Lati- 
tude, ru 
The Propoſition in the foregoing Section is abſo- 
lately neceſſary for the making of Daals, to find 
thereby the ſituation of the plain upon which 
the Dial is to be made. | 

This Propoſition is here added ( not that there is 
any need of it in the making of the Dial , but ) be- 
cauſe it will be uſeful to try any Dial, after it is 
made, how true it goes: And to find the true 
hour Is 

Firſt, Seek the Suns place in the appendent Zo- 
diac, and you ſhall ſee to what degrees in the Ver- 
ſed Scale it pointeth,. for thoſe degrees do give the. 
Suns diſtance from the North Pole, ( or . the Com- 
plement of the Suns declination.) 

Secondly, Compare the Suns diftance from the 
Pole, and the Complement of your Latitude toge- - 
ther and find the ſum and difference of them. 

Thirdly, Upon the Verſed Scale, count this:Summ - 
and Difference, and take their diftance,. and ſet- 
ting one foot of the Compaſſes in 180 deg. . 
bring the thread to the neareſt diſtance, and there 
keep it. 1] 
 _ Fourthly, Take the diſtance between the former 

difference, and the Complement of the Suns Alti- 

tude. and enter that extent . between the Scale and. 
the thread, ſo will that foot upon the Scale ſhew 
how many degrees the Sun is diſtant from the 

South part of the Meridian. —o—— An hour confifts - 

of 15 deg. and one degree is equal to 4 minutes of 

time, and by this allowance, the former degrees lf 
FEED rhe _ 
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(8) 
the Sun from the Meridian may. be turned into 

hours and minutes of Time. 

Example x, The Latitude is 51 de. 30 ». the 

Suns place is the beginning of & Taurw, and the 

Altitude of the Sun 1s 35 deg. and let the Hour be 


required. 
ns Fo d, d. m. 
- From the beginning of the Scale to 00 of Taurus is —78 30 
The Complement of the Latitude ——————3$ zo 


—_— I 7 


Their difference 40—00 


— 


Take thediftance between 117 deg. and 4o deg. 
and ſet one foot in 180 deg. and turning the other 
about,bring the thread to the neareſt diſtance, and 
there keep 1t—— Then take the diſtance from 40 
( the difference) to 55 (the Complement of the 
Altitude, ) . and enter this diſtance between the 
Yerſed Scale and the thread, ſo ſhall the point that 
moved upon the Yerſed Scale,reſt pon 46 de. 52 9. 
and ſo many degrees 1s the Sun diſtant from the 
South part of the Meridian, 

Theſe 46 deg. 48 m. converted into time (by 
the former Rule) make 3 hours 7 + minutes : So 
that if the obſervation were made in the Afternoon, 
the hour of the day would be 7 minutes after 3.-But 
if it were made in the-Forenoon, then the hour of 
the Day would have been 53 min. after 8, _ 


4 " 
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There are many more particular uſes of this Yer- 
ſed Line,lutable to the Two general Propoſitions men- 
tioned in the preceedent ſecond Chapter. But theſe 
ſhall ſerve 1n this place, | 


EET TELE EE DEEPEST EAI AL LLALILS, 


CHAP. IV: 


To find out the Declination of a Plain, 


HE Declination of a Plain is numbred from 
the South or North Points, towards either 
Eaſtor Weſt. And it is the ark of the Horizon 
comprehended between the South or North, and 
a Line infinitely extended upen the Horizon per- 


pendicular to the Horizontal Line of the Plain, 
which Line may be callcd the 4x5, and the ex- 


tremity of it, the Pole of the Plains Horizontal Line. 
To find out this Declizatiov, You muſt make 
two Obſervations by the Sun : The Firſt is of the 
diztance, or Angle made between the Axis of the 
Horizontal Line of the Plain , and the Az/mnth 
wherein the Sun 1s at the time of Obſervation. The 
Second is of the Suns Altitude, Both theſe Obſer- 
vations ſhould be made at one inſtant, which may 
be done by two Obſervers, butit they be made by 
One, the leſs diſtance of time between them, will 
make the Works to agree together the better. 
I. Forthe Diſtance, Upon your Plain, draw a 
Line parallel to the Horizon, to this Line apply the 
'$ ide 


(19) 
fide of your Quadrant, holding -it parallel to' the 
Horizon, Then holding up a Thread and Plummet, 


-which-muſt hang at tull liberty, ſo. as the Shadow 


of the Thread may paſs through the:Center of the 
Quadrant: Obſerve the Angle made upon the Qua- 
drant by the Shadow of. the Thread, -5d that lide 
that lyeth perpendicular to the Horizontal line; for 
that Angle is the di/fance required, 

2. At the ſame inſtant(as near as may be)take the 
Suns Altitude; Thele two being heedfully done,will 
help you-to the Plains Declination by theſe Rules 
following. 

When you have taken the Altitude, you may 
find the Suns 42;mmth by the former Chapter. Then 
obſerve whether the Sun.-be between. the Pole of the 


Horizontal Line, and the 3 out® T point, or not. 


If the Sun be between them, adde the 42immuth 
and Diſtance together, and the Sum of them is the 
Declination of the Plain. 

If the Sun be not between them, ſubduft the leſ- 
ſer of them from the greater, and the Difference 
ſhall be the Dectination of the Plain. | 


ET By your Obſervation you may Know -fo what Coaſt # 
Plain aetlineth.: es my 


For, if the? Nom c Point be in the zzdf, between 
the Suns Azimuth and the Pole of the. Plains Hori- 
zoxtal Line ; then doth the. Plain decline-to the 
Coaſt contrary to that wherein the Sun. is ; If other- 
Es wile 


(rt) 
wiſe, the Dec/inatin 1s upon the ſame Coaſt with 
the Sun. 


bb $4444 40 4p$4 $46 Þ4 444 94 ftp epteprpts 
CHAP. V. 
To find the Inclination of a Plain: 


EFT -:Þ 


H E Inclination of a Plain is the Angle that 
the Plain maketh with the Horizon. When 
you have deſcribed your Horizontal Line upon a 
Plain,. as in this Figure E F. croſs it with a Perpen- 
dicular GH, for the Pertical Lipe, 
And becauſe the Inclination of the Upper, and 
Under faces of the Plain, are both of one Quantity 
in themſelves ; if therefore you apply the Side of 
_ the Quadrantnoted with A B unto the Yertical Line 
of the Under Face, or to the under fide of a Ryler 
applyed to the Yertical Line of the Upper Face, as 1s 
here thewed in this Figure ; Then {ſhall the degrees 
of the Quadrant give you CAD the Arzle of the 
Plains Inclination required, 


"© 3 ne 3 CHAP. : 


(12) 
CHAP. YL 


of Upright Declining ?lazps. 
| Hoſe Plains are upright, which point up di- 


rectly into the Zenith, or Vertical Point of 

the Horizon, and may be tryed by a Perpendicular, , 
or Plumb Line. In theſe ( as 1n the reſt which fol- 
low ) before the Hours can be drawn, 'Two things 
muſt be found ; | 

I. The Plains atfference of Longitude, 
2. The Hetght of the Pole above the Plain, 

The finding of theſe two Regw//ites , and allo 
thoſe which follow in the VII, IX, and XII Chap- 
ters, are performed by working of Proportions 1n 
Sinesand Tarngents, by help of the Targent Line and 
the Equal Limb of the @nadrant, in the performance 
whereof. | 
__ ©] NoteI. That the firſt work (in every parti. 

fl (| cular Proportion ſet down 1n this and in the 

"008 VII, IX, and XII Chapters) of counting 
I | in the Limb, and laying the Thread there- 

unto , muſt always be underſtood thus ; 

VIZ. The Numeration muſt begin upon that 

end of the Limb, on which the Scale of Tan- 

gents ſtlandeth. 


& Note IT. That 1n all the following Works by 
. the Tangent Lixe,T have ſet down Two ways 
of Working, not that both ſhould be uſed at 


all times ; but in caſe one fail, the other may 
hold 


(73) 
hold good. For the 7ange”+ Line being, of 
it ſelt zzfizite, cannot be ma./e to contain all 
the go deg. which cauſeth it ſometimes-to 
happen, that the numbers give and requi- 
red;which will nct be. found ' upon the 77»e 


by the Firſt way, may eaſily be ſupplied by 
the Second, 


$. L. Tofind the difference of the Plains Longitude, 


Count your Latitude in the Quadrants Limb, 
and thereto lay the Thread, then chooſe one of 
theſe. two wayes, that which is moſt fit for the 
Scale : namely 5 | 

I, Either, Take the Tangent of the Plains De- 
clination, and enter it between the Tangent Scale 
and the Thread, ſo ſhall the foot of your Compal- 
ſes & a the Scale, give the Difference. of Lon- 

HOC « 

, 2. Or elſe, The Thread lying as before 5 Count 
the Complement of the Plains Declination upon 
the Tangent Line, and there ſetting one Foot of 
your Compaſſes, take the leaſt diſtance to the 
Thread, and meaſure this Diſtance, upon the Scale 
of Tangents, where 1t will ſhew the Co-plement of 
the Plains Difference of Longitude, 


$. Il. To find the Poles Elevation above the plain. 
Lay the Thread to the Complement of the Plains. 


difference of Longitude courited in the . Limb. 
Then, 


1; Either - 
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I, Either counting the Complement of your La- 
titude upon the Tangent Line, from thence take 
the leaſt diſtance to the Thread, and meaſure that 
diſtance upon the Scale of Tangents, which will 
here thew the Poles Elevation, 

2. Orelſe, Take the Tangent of your Latitude, 
and enter that length between the Tangent Scale 
and the Thread , fo the foot that ſtandeth upon the 
ale ſhall there ſhew the Complement of the Poles E- 
tevation. | 

According to-theſe Rules, .in the Latitude of 

52 aeg. 30 min, {uppoling an upright Plain to 

decline 55. deg. 30 min. I find the Plains diffe- 

rence of Longitude to be 28 deg, 37 m. —— And 


. the Elevation of the Pole above the Plain to be 
. 20 deg. IO min. 


PPPPPPpEOpEPEPEEPPEEPPPEP UP PEPOD 


n : CHAP, VII. 


of Eaſt aud weſt Incliners. 


Hoſe Plains are called Eaſt and Weft Incliners, 

whoſe Horizontal Line lyeth full North and 
South , and their inclination 1s dire&ly towards 
either Eaſt or Weſt. And before theſe Dials can be 
drawn, two things (as in upright Plains) muſt” be 
to und. wy be 


d. l. To 
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W T. Tv find the Plains difference of Lo neit pd; 


Count the Comylement of your Latitude in the 
Limb, and lazy the Thread there, Then, - | 
' I, Either take the Tangent of the Plains Incl1- 
nation, and enter it between the Scale and the 
Thread,by-which work you ſhall tind the Dzference 
of Longituac. 
2, Orclie.. Upon the Scale of Tangents, count 
the Complement of the Plains Inclination, and 
from thence to the Thread take the neareſt diſtance, 
this length meaſured upon the Scale of Tangents, 
_ gives the Complement of the Plains Difference of Lon- 


citude. 
d., Il. To find the Elevation of the Pole, 


Count the Complement of the difference of Lon- 

g1tnde ( which was found before). upon the Limb, 
and there lay the Thread. © Then, 
...I, Either., Take: the Co-tangent of-your Lati- 
tude,and cater ic between the Scale and the Thread, 
that the fooz upon the Scale may give the Comple- 
ment of the Poles Elevation, ET ATRSS = 


- , 
z 
«? , he 


2, Or elle, Count the Latitude of your .Place 
upon the Scale of Tangents, and trom thence to 
the Thread take the leaſt diſtance ;, this length.mea- 
lured up9n the Scale of Tangents,will give the Ele- 
vation of the Pole, © 

Thus in the Latitude.of :52. dez. 30 mm. if a 

Plain Incline Eaftward 40 der. to the Horizon, 

the Plains difference of Longitude will be found 
DT to. 
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to be 54.4. 277, And the Elevation of the pole 
37 deg. 26.m, above the Plain, 


DEEEAEEAAEAPANAAVERE AN EREEAEEEL) 


1;"North and South Incliners, 


Uch Plains are called North and South Incli- 
ners, whole Horizontal Line lyeth full Eaſt 
and Weſt, and their Inclination is directly upon et- 
ther North or South. 
I. For the Plains difference of Longitude, 
There 1s .no uſe of it in theſe Plains , becauſe 
they all lie directly under the Meridian of the 
place. at 
2. To find the Elevation of the Pole above 
the Plain, 
 IfthieInclination be toward the South, add the 
Inclination to your Latitude ; for the ſum is the 
Elevation of the Pole above the Plain. If the ſum 
exceed 9o degrees, take it out of 180, and the ſup- 
plement gives you che Poles Elevation, - HO 
. If the Inclin2tion be Northward, compare the 
Inclicdation with your Latitude, and ſubdudt the 
leſſer 02t of the greater ; the Difference 1s the E/e- 
vati:n of the Poic i55ve the Plain , If there be no 
difference, its a dire Polar Plain, 


CHAP. 


C17) 
CHAP. IX; 


of Declintnz Incliners. 


Hoſe Plains are called Declining Incliners , 

| whole Aſpects are not juſtly upon any of the 
four Cardinal Coaſts, neither are their Superfi- 
cies upright upon , but Inclining towards the Ho- 
Y1IZON- 

The beſt way to find the Difference of Longitude, 
and the Poles Elevation due to ſuch Plains, will 
be 

Firſt, To refer them to a New Latitude, wherein 
they may lie as Eaſt or Weſt Incliners. For which 
purpoſe you are frit to find out an Ark, which in 


reſpect of its ule may fitly be called, The Proſthaphe- 
retical Ark, it 1s found by this rule: 


d. I. To find the Proſthapheretical Ark. 
Upon the Limb count the Complement of the 


Plains Declination, and thereto lay the Thread. 
Then. | | 

I. Count the Plains Inclination to the Horizon 
upon the Scale of Tangents, and from thence to the 
Thread take the leaſt diſtance, and meaſure it upon 


the Tangents, it will there give the Proſthaphereti- 
cal Ark required. 


If you take the Complement of the Inclination 
( from the Scale of Tangents) and enter it between 
the Scale and the Thread, it ſhall there ſhew ( upon 


D the 
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the ſame Scale) the Complement of the Proſthaphe- 
retical Ark, | 

This Profthapheretical Ark is to be uſed as 
the Inclination was in the precedent Chapter, 
For , 

If the plain do inchne towards the South, it muſt 
be added to your Latirude : and ſo the ſum (if leſs 
than go degrees ) gives you the New Latitude , but 
if the ſum be greater than go, then the reſidue, or 
ſupplement of it to 130 degrees will be the New Za- 
titude required. 

If the Plain incline toward the North, com- 
pare this Proſthapheretical Ark with your Lati- 
tude, and ſubduct the leſſer of them out of the 
greater ; So the Difference ſhall give you the New 
Latitude, If there be no difference, 1t 18 a declining 
Polar Plain. 

Secondly, It will be required to know what In- 
clination theſe Plains ſhall have in this their New Za- 
titude , and that is done by this rule : 


d. II. To find the Sheba new Inclinatioy. 


Lay the Thread upon the 7ro;thapheyetical Ark 
counted in the Limb. Then, 

- I. Count the Dechination of the Plain upon the 

Scale of Tangents, and from thence to the Thread 

take the leaſt diſtance, and meaſure the ſame upon 

the Tangent Scale, where it will ſhew the New 1- 

clination of the Plain. 

2, Ortake the Co-tangent of the Plains Declt- 
nation and enter it between the Scale and the 
Thread , then will the Foot that Rtandeth upon the 

Tangent 
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Tangent Scale, ſhew the Complement of the Plains 
New Inclination. 


« After thele things are done, you may proceed 
to work as in other Plains 15 required, 


Q$. III. To find the Difference of Longitude, © 


Count the Complement of the new Latitude up- 


on the Limb, and there lay the Thread. Then, 
x. Either take the Tangent of the Plains new In- 


clination, and enter it between the Scale and the 
Thread, that the foot upon the Scale may give the 
Difference of Longitude, 

2. Or, Upon the Scale of Tangents, count the 
Complement of the Plains New Inclination, and 
from thence take the leaſt diftance to the Thread , 
for this diſtance meaſured upon the Scale of Tan- 
gents gives the Complement of the Plains difference 
of Longitude. | 


$. IV. To find the Elevation of the Pole, 

In the Limb count the Complement of the 
Plains difference of Longitude ( which was found 
before.) Then, 

I. Either take the Co-tangent of the New La- 
titude, and enter it between the Scale and the 
Thread, that the foot upon the Scale of Tangents 
may ſhew the Complement of the Poles Elevation, 

2, Orelle, From the New Latitude (counted 
upon the Scale of Tangents): to the Thread, take 
the leaſt diſtance ; This meaſured upon the. Tan- 
gent Scale gives the Elevation of the Pole, ri 

D 2 _ Accord- 
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According to theſe Rules, ſuppoſing a Plain to In- 


cline towards the North 3o deg, and to decline 
from the South towards the Weſt 60 deg. in the 


Latitude of 52 deg. 30m. you ſhall find, 


de. ms 
1, The Proſthapheretical Ark —-=———16-—06 


And becauſe the Plain Inclineth towards 
the North, I compare this Ark with 
the Latitude of the place,and taking it 
out of the Latitude there remains tor 

'2, The New Latitude —————— ;36—9 A. 

3. The New Inclination ————— —25—g0 

4. The Difference of Longitude ————zo0—s 2 

5. TheElevation of the Pole above the Plainz2—20 


CHAP. XxX. 


To draw the Hour Lines upon the Horizontal, the full 


North or South Plains, whether ſtanding upright or 
inclining. 


FF. 


' Ntthe four laſt Chapters we have ſeen the uſes 

; of the Lineof Tangents and the Equal Limb, 

in this and the next Chapter we ſhall ſhew the uſe 

of D B the Line of Latitudes, and of the Limb 

»O AB.CBA with the Croſs or Network tC m 
O, which with the. help of the 'Ihread and- a pair. 

=P 
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of Compaſles,. will ſerve to prick down any Dial, 
by the Precepts hereafter delivered. And firſt we 
begin with thole Plains which have no declination, 
whole Poles lie dirzaAly under the Meridian of the 
place ; of which ſort are the Horizontal, the Erect 
South and North Plains, with all Incliners looking 
directly North or South. 

Having then by the former Precepts found the 
Elevation of the Pole above your Plain, you may be- 
gin your draught in this manner: 

For an Horizontal Dial. 

I.. Draw the Line RAT of ſufficient length ; 
and out of the Line of Latitudes in your Quadrant; 
take off the Elevation of the Pole above the Plain , 
and prick it down from the point A, unto R and T 
both ways. 

2. Take the diſtance between A 75, and »- out 
of the Quadrant,and with that'extent of your Com- 
paſſes upon R and T as upon two'centers, draw the 
arksB V and CV. croffing each other in V , and 
draw the Lines R V and T V : then coming to your 
Quadrant again. WL 

3. The ſpace from A 15 to A, upon the Line C 
O, ſets off upon the Dial V 1. V it. R5. T 7.,---- 
From B 3o, to B upon the Line CO, ſets of V-2. 
V1i0o.Kk T8 From C 45. to C upon the - 
Line C O, ſets oft V3. Vg. orR3. Tg. 

Laſtly then, Laying your Ruler to the center .A, 
through each of thele points. you ſhall draw the 
Hour Lines A7, A8, Ag, Ai: Air, A Vwhich 
is 12, Ar, Az, A3, A4., +;. RATistheLine 
of the two ſixes, So having 12 flours, any * : | 

alk -: 


© 


_— 
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half the Dial, drawn, you may extend the neceſſary 
Line, as many as you will, beyond this Center, as 
5A5, 4A4, 7A7, 8A8, &c, 

For the half Hours and Quarters uſe the Thread 
in ſuch manner, as ſhall be ſhewed in the other Di- 
als following. 

And note alſo that in theſe Plains before menti- 
oned ; As the extent from V to 1, is the ſame with 
that from T to 7,ſ0 likewile is it the ſame with V: x, 
R5; Andas V 2 is the ſame with T8, ſo likewiſe 
is it the ſame with V 10, R4: So likewiſe V 9 
and T9 are all one,and both equal to R 3,and V3.5o 
that the three firſt Hours taken trom the Quadrant, 


. that 1s to ſay, From At15 to A, from B 3o to B, from 


C45 toC, will give all the Hours from theſe Di- 
als. A15, A gives Vi, Vii, R5, T7. B3o, B 
gives V2, V1o, R4, Ts. C45. C gives V3 or 
R3, Voor T9. But in other Plains 1t 15 not fo, for 
which cauſe I have rather ſet down this way be- 
fore at length, as a dire&ion for what comes atter, 
for that is general. 

Here note again, that if you deſre to make your 
draught greater, you may in your deſcription ei- 
ther double or triple every length which you take in 
your Compaſles, And ſo I proceed to all declining 
Plains, __— 


CHAP: 
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CHAP, XL 


To draw the Hours upon all ſorts of declining Plains whe- 
ther erect or inclining. 


F 1 6. Ib 


Y the former precepts you muſt firſt get the 
Plains Difference of Loxgittae, with the E/e- 
vation of the Pole above the-Plain. Aﬀeer they are 
had, you may prick down the Hour points in this 
manner following , little differing from the tor- 
mer. 

I. As before ; Upon the Line R AT, ſet off the 
Elevation of the pole above the plain, being taken 


out of the Line of Latitudes in the Quadrant, from 
A both ways, to R and T. 


2, Take the Line A 75, #2 out of the Quadrant, 
and with that extent upon R and T as upon two 
centers, deſcribe the two arks BV, and CV croſſing 
at V,and draw the Lines RV, TV, and AV. Thus 
tar we go along with the laſt Chapter. 

3. It we take the example in the ſeventh Chap- 
ter, that plain 1s the upper face of an Eaſt Incliner, 
whoſe Elevation 15 37.27. 26 mir. and fo much doth 
this Line T A reach unto in the Line of Lati-- 
tudes : the Plains diffcrence of Longitude is 54 dege . 
2 Min. 

4. Count the Plains difference of Longitude from -- 
O towards Ar5, B3o, C45, B6o, A75 : the num- 
ber in that Circle which is neareſt, yet. leſs than 


54 aes 
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54 de. 2 m. the difference of Longitude, which num- 
ber will be 45 deg. or 3 Hours ſtanding at C 45, the 
reſt or difference of the greater number above the 


leſſer, which is 9 deg. 2 iz, count from O towards 
2, and there lay the Thread. 


5. From Ca5 (before found) to the Threads 
interſection with the Line ( that 1ſſueth out from 


C 45, namely) C45 e, take the diſtance, and with 
this length prick downthe two Hour points of 12 
and 6, upon the Plain from V to 12 and fromR 
to 6, ———- The reſt of the Hour diſtances muſt be 
taken from the reſpective points O o. A 15, B 3o, 

to theThreads interſe&ions with their proper Lines; 
which Lines are noted with the ſame Letters where- 
on the one foot of the Compaſles ſtandeth, and the 
lengths ſo taken muſt be pricked down from V to- 
wards T and from R towards V. 


Here by the way obſerve, that becauſe this plain 
1s an Faſt-inchiner, the face of it looketh 
toward the Weſt, and then if you imagine the 
true ſcituation of this Dial upon the plain 
whereon it mult ſtand, you will eaſily con- 
ceive that the Line of 12 1s to ſtand on the 
right hand from the Line A V. and fo the Line 
of :6 on the left hand, whereas if this plain had 

faced toward the Eaſt, the Line of 12 muſt 
| haveſtood on: the left hand, and ſix on the 
right hand. Your own conceit, together with 
the precepts of the Chapter following, muſt 
help in this, and 1n other things concerning 
the right {cituating of the lineaments of your 


Daal. 


To 


— 
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"To proceed then , 
In the ſame- manner you muſt take the diftance 
from 
we] Ta CES... ['9 


A 15 A e |] and fet it | 2 8 
B 30 _ o | B t | upon the | [ | and from s 
CHIEF Te ic e >Plain froniq 12 BR to 46 
B G with the Line [8 ” | V to [ II : |.5 
A 75 Am) Lro} C4 


6. Lay your rule to A, and draw Aro, Arr, 
A12, At, A2, A3, A4, As5, A6, A7, AS8, 
Ag. Thus have you twelve Hours, and if you ex- 
tend theſe beyond the Center, you ſhall have the 
whole 24 Hours, of which number you may take 
thoſe that ſhall. be fit for the Plain 1n this Icitua- 
Ll0ONn, 

7.For the half Hours add 7 de. 30 . to the diffe- 
rence of Longitude which 1n this Example was 54 
ade. 2 mm, the ſun will be 61 de. 32 », from whence 
taking 15 deg. as often as may be, or taking the 


greateſt number of the Circle OABCBA ( which 


1s both lels, and yet neareſt to it, namely -60) there 
will remain 1 deg, 32, to which counted from O 
towards zz muſt the Thread be laid. — Then take 
off the lengths from the ſame points OABCBA, 
unto the interſe&ions which the Thread makes 
with the Croſs Lines ; always remembring to keep 
the proper Lines, namely thoſe that are noted with 
the ſame Letters, and that do iſſue from that point 
whereon the-foot of the Compaſſes ſtandeth, and 


you ſhall by this work ſet down the half hours. 


8. For the Quarters of Hours add 3 deg. 45 min. 
and for the three quarters of Hours add 11 deg.15 2. 
E. to 
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to the plains difference of Longitude and to thoſe 
places lay the Thread, and take out the diſtances 
from the points O ABCBA to the Threads inter- 
ſections with the correſpondent Lines, and ſo you 
ſhall find points for your Quarters of hours allo. 


PPPPPPE PPP EEEE EEE EEE EEE EEE 
C H AP. XII. 


How to place the Dial in 4 right Scitnation upon the 
, lain . 


- Fter the Hour Lines: are drawn by the laſt 

Chapter, they are to be placed in a right (ci- 
tuation upon their Plain. Which to do, upon ſome 
Plains is more difficult than the Deſcription of the 
Dial it ſelf. To give ſome directions herein, I have 
added this Chapter, where you have 9 Queſtions 
with their Anſwers, giving light ſufficient to what 
is here intended and required : but firſt. be admo- 
niſhed of three things. 

I, That the inclination mentioned Chap, 8. is 
the very ſame in Uſe with the Proſthapharetical ark 
mentioned Chapter 9.. And therefore when I men- 
tion the Proſthapheretical ark, becauſe it is of moſt 
frequent uſe, you muſt remember I mean both the 
Proſthapharetical ark, Chap. 9, and the Inclinati- 
ON, Chap. 8. 

' 2, That theſe rules, though given primarily for 
places of North-latitude, lying within the Tem- 
perate, Torrid, and Frigid Zones, yet are alſo as 
true, and may be applied to all places of ets of 

rude, 
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tude,tf we exchange the names of North and South, 
| for South and North. 
Here by the way note, that the North part of the 
Torrid Zone extendeth from o degrees of Latitude 
to 23 gr. Zo min. the Temperate Zone reacheth 
from 23 gr. 3O min. to 66 gr. 30 min. the Frigid 
Zone extendeth from 66 gr. 30 min. to go gr. of 
Latitude. And ſo I come to the g Queſtions. 
I. What Pole ts elevated above the Plain, 
Upon all Upright Plains declining from the 
| North : Upon the upper faces of al! Eaſt or Weſt 
incliners : Upon the upper faces of all North-1ncl1- 
ners, whoſe Proſthaphzrerical ark 1s leſs than the 
Latitude of the place : On the under faces of all 
North-incliners,whaſe Proſthaph.ark 1s greater than 
the-Latitude of the Place ; and on the upper taces of 
all South-inciuners, The North pole is elevated, And 
therefore contrarily, 
Upon all Upright Plains declining from the 
| South : On the under faces of all Eaſt and:Welt, 
| and South-incliners .: On the under faces of all 
| North-incliners , whoſe Proſthapheretical ark is 
leis than the Latitude of the place : On the upper 
| 


faces of all Norch-incliners, whoſe Proſthaphzreti- 
cal ark is greater than the Latitude of the place,/The 
South pole is elevated. +: Bs HEB, 
24 What part of the Meridian aſcendeth or 

* deſtemderh from the Horizontal Line of 
I the. Platn? Fo 
_1n Al; Upright Plains the Meridian lyeth in the 
'  VemicalLing, and ifthey decline from the South.it 
T1 Ex Upon 


To 
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Upon both faces of Eaſt: and Weſt incliners the 
WI! Meridian lyeth 1n the Horizontal Line. 
I In all North-incliners, the North part of the 
Il Meridian afcendeth, the South part deſcendeth : in 
| all South incliners the South part of the Meridian af- 
cendeth,the North part deſcendeth : upon both up- 
per and under faces. And if theſe North and South 
incliners be direct; then the Meridian lyeth in the 
Vertical Line, and ſo maketh a right angle with 
the Horizontal Line : but if they decline, then the 
Meridian on the one fide maketh an acute angle 
with the Horrzontal Line. | 
3. To which part of the Meridian i the ſtyle with 
the ſubſtyle to be referred, . as making 
| with it an acute angle” — 

The ſtyle is the cock of the Dial ; the ſubſtyleis 
the Line whereon it ſtandeth, ſigned out 1n the for- 
mer deſcriptions by the letters A V. 

In all Plains whereon the North pole 1s elevated, 
it 15 referred to the North part of the Meridian, and 
maketh an acute angle therewith. 

In all Plains whereon the South pole is elevated.,it 
is referred to the South part of the Meridian, and is 
to-make an-acute Angle therewith 

Except here-only thoſe South-inchners, whoſe 
Proſthapharetical ark is more than the complement 
of your Latitude:for on theſe plains the ſubſtile ſtan- 
deth on.that part of the Meridjan, whoſe denomina- 
tion 15 contrary to the Pole elevated above thePlain, 
For on the upper faces the North pole is- elevated ,. 
but the ſubſtyle ſtandeth toward the South end. of 


the Meridian: and on the under faces the South pole 


(29) 
is elevated, but the ſubſtyle lyeth toward the North 
end of the Meridian. 

Note here, that in South-1ncliners whoſe Proſt- 
haphzretical ark. is equal. to the complement of 
your Latitude, the ſubſtyle lyeth ſquare to the 
Meridian upon the Line of 6 a clock ; which Line in 
ſuch plains always lyeth perpendicular to the Me- 
ridian Line, Amongſt theſe falleth the Equinoctial - 

lain. EI RTeL 
. 4. On which ſide of the Meridian lyeth the ſubſtyle 2 
Tnall dire& plains 1t Iyeth 1n the Meridian, In all 
Decliners it .goeth from the Meridian toward that 
| caaſt which 1s contrary to the coaſt of the plains de- 
| clination.- 
| And ſodoall Hours alſo goupon the Plain to that 
coaſt which -is contrary. to the coaſt where- 
on they are; As all the.morning or Eaſtern : 
Hours go. to the Weſtern coaſt of the Plain, 
'. andall the Evening or Weſtern Hours go to - 

_ the Eaſtern Coaſt of the Plain. Which being 
obſerved will be a great help to place them 
AR _ [TE 

5. What Plains have the Line of 12 upon © 
them, and which wit? 

All upright Plains,in all Latitudes whatſoever,de- - 
clining from the South have the Line. of 12, and de- 
cliners from the North in. the temperate Zone have 
1t.not,but in the other Zones they alſo have tt. . 

The upper faces of Eaſt and Weſt incliners in all 
Latitudes have it, the under faces have it not.  _ 
The upper faces of all North incliners whatſoever 
have.it ; their under: faces:in. the Temperate Zone 
St want --- 
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want it, in the Frigid Zone have it, and in the Tor: 


rid Zone likewiſe 1f the Proſthapheretical ark be 
greater than the Suns leaſt North Meridian altitude, 
but if it be leſs they want 1t allo. 

For South-incliners, conſider the Suns greateſt 
and leaſt Meridian altitude upon the South coaſt. 
For it the Proſthapheretical ark be ſuch as falleth be- 
tween them, that 1s, af it be greater than the leaſt, 
or leſs than the greateſt, then have both ſides the 
Line of 12 upon them ; but 4t it be lels than the 
leaſt, then doth the under face want it univerſally, 
and the upper face alone hath 1t : it greater than the 
greateſt, then doth the upper face want it, and the 
under face alone hath it : Except in the Frigid Zone 


where the upper face hath it alſo, .by-reaton of the 
Suns not ſetting there for a trme. = 
6. whether the North or South part of the Meri- 
aian ſerveth for the Line of 12 ? 
 Inthoſe Plains that have the Line of 12, where 
the North pole.is elevated, there the North. part of 
the Meridian ſerveth for 12- and where the South 
pole is elevated, therc the South part of the Meri- 
dian ſerveth for the Line of 12 or midday. 

Except, in all Latitudes, the under faces of thoſe 
South-incliners , whoſe Profthapharetical ark :tal- 
leth between the Suns greateſt and leaſt Meridian 
altitudes., for in them the South: pole is elevated , 
but the North part of the Meridian ſerveth for the 
Line of x2. | d EL 

Except in ſpecial thoſe Upright Plains 1n' the 
Torrid-zone which look toward the North, ' andthe 
Linder :faces of North-incliners -alfo ; whoſe 'Proſt 

| haphe- 
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hapheretical ark 1s greater than the leaſt North- 
meridian-altitude ; tor theſe have the South of 
lower part of the Meridian ſerving for 12, though 
the North pole be elevated. 

7. Which way the ſtyle pointeth, and how it 

zs to be placed ? 

In Plains where the North pole is elevated, it 
pointeth up towards it; and where the South pole 1s 
elevated, it pointeth down towards it. 

| The ſtyle lyeth perpendicularly over the ſubſityle, 
noted 1n the turmer figures with AV, and 1s to be 
elevated above it toſuch an angle as the Elevation 
of the Pole above the Plain ſhall be found to be by 
the 6, 7, 8, and 9 Chapters. 

8. when ts it that that part of the Meridian next 
the ſubſtyle, and the Line of tweloe do go 
contrary ways © 

In all Latitudes, Upon the Upper faces of South- 
incliners, whoſe Proſthapheretical ark is greater 
than the complement of the Latitude, bur leis than 
the Suns greatelt South Meridian altitude: And on 
the Under faces of thoſe South-incliners alſo, whole - 
Proſthapheretical is leſs than the complement of 
the Latitude, but greater than the Suns leaſt South. - 
meridian altitude : In the Torrid-Zone alone you 
muſt add hither alſo, North upright Plains, and 
thoſe North-incliners on the Under face , whoſe 
Proſthapheretical ark is: greater than the leaſt - 
North-meridian altitude of the Sun ; for theſe have... 
the Line of midday ſtanding on that coaſt v hich 15” 
contrary to the coaſt of that part of the Meridian: 
next the ſubſtyle, and none elſe, The lice of 12. | : 
| Cat... 
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call here the Line of midday becauſe in the Frigid- 
Zone, where'the Sun-ſetteth not in many days to- 
gether, there are two twelves, the one anſwering 
to our midday, and the other to our midnight: and 
{o all Upper faces of South-incliners,whole Proſtha- 


pheretical ark falleth between the leaſt and greateſt 
South meridian altitudes,have there two 12 a clock 
Lines upon-:them. | 
9. How much the Meridian Line aſrendeth or 
 aeſcendeth from the Horizon- 
tal Line ? 

The quantity of the Angle is to be found upon 
the Quadrant, -by-help of the Line of Tangents and 
the equal Limb. Thus, 

Count the Complement of the Plains Tnclina- 


- tion upon the Limb, and thereto apply the Thread. 


Then, 


-1. Either, Take the Complement of the Plains 
declination , and fitting it between the Scale of 
Tangents and the Thread,the foot that is upon the 
Scale will ( thereupon ) give the Meridians Aſcen- 
fion. 

2, Or, Count the declination upon the Scale and 
take the leaſt diſtance from thence to the Thread, 
and if you meaſure that diſtance upon the Tangent 
Scale, you ſhall find the Complement of the Meri- 
dians Aſcenſion, 

In the example of the 9; Chap. taking the Up- 
per faces of that Plain , -I find the Meridian to 


aſcend above the Horizontal Line 33 gr. 41 mi- 
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Theſe direftions are ſufficient for the beſto wing 


of every Line into its proper place and coajt, As 
may be ſeen in the Example of the ninth Chap- 


RD) 7 


Firſt, upon the upper face of that North inch” 
ner, becauſe his Proſthaphaeretical ark 16 gr. 6 mix 
is leis than 52 gr. 30 772. the Latitude of the places 
therefore the North pole is elevated above it : by the 
Anſwer to the firſt Queſt. ET res 

2. Becauſe it 1s a North-incliner, therefore the 
North part of the Meridian aſcendeth above the 
COrOeE Line, by the anſwer to the ſecond Que- 

10N. 

3. Becauſe the North pole is elevated, therefore 
the Style with the ſubſtyle maketh an acute angle 
with the North end of the Meridian, by the An- 
ſwer to the third Queſtion, | 
4. Becauſe this Plain declineth toward the Weit, 
therefore the ſubſtyle lyeth onthe Eaſt-ſide of the 
Meridian, and ſo do the Hours of the afternoon : by 
the Anſwer to the fourth Queftion 
' 5, This Plain, being the Upper face of the 
North-inchner, will have the Line of 12 to be 
drawn upon it, by 'the Anſwer to the fifth Que- 


ſon. ; 


6, Becauſe: the North pole as elevated, therefore 
the North part of the Meridian ſerveth for the Line 
of 12 :' by the Anſwer to the ſixth Queſtion. 

- 7. Becauſe the North pole is elevated, therefore 
the.ſtyle potnteth upward toward:the North pole : 
by the Anſwer to the ſeventh Queſtion, . © _ 
GEEED ---.Þ - . , B, That 


" 
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$. That part of-the Meridian next the Subſtyle, - 
and the Line of 12 are both one, and ſo therefore 
go both one. way : by the Anſwer to the eighth 
Queftion. Hey or 
9. By the ſecond the Meridian Lme aſcendeth, 
and the quantity of the aſcent 1s 33 gr.4I mi.above 
the Horizontal Line : by the Anfwer of the ninth 
Queſtion, 

Thus you fee every doubt cleared m this exam- 
_ ple: thelike may be done in all others. 


C H: A P. 


XIII. 


The making and placing of Polar PIains.. 


F--1-6:--IY<: 


'YOlar Plains are thoſe North iacliners, whether 
F diretor — that lye in the Pole, and 
fo have no Elevation of the Pole above them, as the 
dire& North and South polar, the Eaft and Weſt 
upright Plains,and infinite others declining betwixt 
both.You-may know them by the 8 and 9g Chapters, 
as-is there intimated, 

Theſe Plains may have Dials deſcribed upon 
them by this Quadrant, but the better way is the 
common way, to protrat them by an equino@i- 
al circle, for otherwiſe the ftyle will be dy o one 

ance 
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diſtance from the Plain , be the Dial greater or 


YR ek ii. 
The Polar :plaitts that ;decline, before they can 
be deſcribed ., -my{t. have their New-/aclination 
known, and then theit delineation will be eat, 
the manner'df it may be ſeen in this Example. 

Suppoſe the upper face of a Nortlh-inclining 
Plain, lying in the Latitude of 52 gr. go min. 
to decline from the: South toward: the Eaft 6B gr. 
and to incline towards the North 73 er. 57 m2. 
you ſhall find by the ninth Chapter , the Proſt- 
haphzretical ark to be 52 gr. 3o mz. the ſame 
with the Latitude of the place, and therefore you 
may conclude this plain to be Polar. By the ſame 
Chapter you ſhall find the New-inclination to be 
63 degrees. 

When you have theſe you may draw your Se- 
micircle AB 4, and divide it into 12 equal parts. 
for the Hours : ſo ſigning the New-inclination 63 
degrees from A to B, draw CB: and ſuppoſin 
the altitude of your ſtyle to be C D, x ng 
D draw the perpendicular D 12 ; and where the 
Lines draw from C through the diviſions of the 
ſemicircle do cut the Line D 12, there raiſe per- 
pendiculars for the Hours, and fo finiſh it up as 
the manner is. The ſtyle lyeth diretly over 
and parallel to the ſbſtyle CB, and the diſtance 
of it from the plain is CD, and 1n this Exim- 
ple the ſubſtyle C B ſtandeth from the Line of 
I2 Weſtward , becaule the plain declineth Eaſt-' 
ward , according to the Rules in the former Chap- }. 


ter, and ſo do the morning Hours alſo. 
F 2 For 


(36) 

For the placing of the Dial in- a. true ite upon 
the Plain, you ſhall find by the anſwer to the 9g 
Queſt. in the former Chapter, that the Meridian 
aſcendeth 55 gr. 384i. tor other neceſfaries, the 
precepts of the former Chapter will dire&+ you. 
Only obſerve that in Upright Eaſt and Weſt plains, 
the Line of 6 15 always the {ubſtyle, and it aſcendeth 
above- the North: end of the Horizontal Line, as 
muchas the Latitude of the place cometh to... 
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. S, 


ne TH | 


Shewing a ready way to find out the Latitude of. 
any place by the Sun. 


Ecauſe in- the third Chapter , and quite 
B through. this -Treatiſe, the Latitude of the 

— place is ſuppoſed tobe known, when as e- 
very one perhaps cannot tell which way to find it 
out ; E-thought good therefore to add this Apper- 
aix as a ready; help to ſhew how it may be- attained 
ſufficiently tor our-purpoſe. Know then that for 
the finding out: of the Latitude of: a place by the 
Sun, theſe things are required; ET 

I.. To find the Meridian Line. 

The readieſt way to find the Meridian:Line is' by 
the North-ſtar. This ſtar is within 2 deg. 37 min. 
of the North-pole. The North-polelyes very near 
between. Allioth,. or the root of the-great Bears tail; 
and this .ſtar 3. You :may therefore imagine where 
the Pole is, if you-conceive a right Line drawn 
from the'Pole-ftar to Allioth, and by your- imagi- 
nation ſuppoſe. 2 pats of the diſtance of -the next 
ſtar of the little Bears tail from the Pole-ſtar to- 
wards Allioth ,.for there. is' the very Fon , 

| NOW. 
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Now then it you .ſet up two Poles aſlope; and 
from. the -tops of - them hang. two cords with 
weights. at the ends of them, and turn them till 
you ſtanding on the South-ſide of them may ſee 
them both together with the Pole-point, as it were 
all in one Line, then be ſure theſe two cords do 
hangin the Meridian Line, or very near it, yea 10 
near it, that though you ſhould err' 3 degrees here- 
m (wherein you need not to err onedegree ;) yet 
will: not the Meridian altitude in theſe Climates 
( eſpecially more Northward, ) fail you above 3 
minutes, which 1s near enough to our pur2oſe, I 
haye here given you the chiet ſtars of the great and 
little Bears; that by them. you may-come to know 
the ſtars uſed in this obſeryation, and ſo find the ve- 
ry Pole-point it ſelf, - 

. © 2. 'To find the Suns Meridian altitude. 

_ Obſerve diligently about noon when the ſhadow 
of the South: cord ſhall fall- upon: the North cord , 
for then is the Sun in the Meridian.: At that in- 
ſtant obſerve the Suns altitude ftedily and carefully, 
for that 1s the Meridian and greateſt altitude of the 
Sun for that day. GD Le ns + 
2. 3s. Te:furd the Suns declination, © - 

;: For this purpoſe: the limb: hath the charaQers 
of the-x 2, Signs fixed taeach 3o degree, and a ſcale 
of declinations: under-the limb: noted with:MN. 
The Scale is divided by;this: Table; for loak what 
&gr, and;.»y/n, of the, Echipt, -do: anſwer..to:the 
aczr, of declination iu the Table,; the-fame:areto ba 
umbred inthelmband by arwer applieditothem; 
the degrees of decluiation aredrawn.upunithe wn 


059) 


” Wt" OF CO VO WO OY OPTIO" ” WO VE WE 


x AT, bh to a the Seals fo the FRIFTR 
nation of every part of the E diptick, 


| Dep. of, Deg. of | 
declin; Le ect. | 


Oo 


| 


Deg. of | 


Deg. of \ 
dectin. 


the ect, 


Dee. of Deg of | 
f dec n, (nee, 


2d ":0.; 
i5]o. 
30'I, 
pe 


I, 


A 
15/3. + 


_— 


”— D”——— 


45 9. 45 


I2, O1(3I1, 26,16, ©} 


15 


30 
45 


32, 9 
32, 52 


- $0! 


45] 


'}4- 


#3 XY 36 |: 

13, ©]: T o|-4 ; 
IF 4 

| EIA 

2 I144- ©, 

T5. 


"gy" SY 14 q 
Is 81. 52]. 
30 90. o- ” 

Þ - INI Se. 


4d. 04 E 


Before: - 


(49) 
Before-you can find the Declination, you muſt 


know the Suns place, and for ſuch as know not the 


uſe of the Aſtronomical Tables, an Almanack will 
ſerve, where for eyery-day at noon, 'yourthall find 
the Suns place in ſigns, + degrees and minutes. The 
degr, and min. muſt be numbredin their Srgns up- 
on the Limb, and the Thread applyed thereto will 
ſhew the Declination an{werable. As for exam- 
Ple. September 21. 1637 inthe Almanack for this 
year, the Sun is found to be in 8 gr. 30. min. of, 
In the Quadrants Limb I look for. the Sign = and 
number there, 8 gr. 23 #7. Wwhereio apply the 


'thread, 'I find it to cut in.the ſcale .of Declina- 


tions 3 .27..20 min. 


4. By the. Meridian Altitude, ana Aeclination of the 
Sun had ; how to find the Latitude of the Place , 


or the Elevation of the 'Pole above 


# 


the Horizon. 
Compare the Suns Meridian altitudeand declina- 
tion together, and ihxhe:Sun be in a North Sign as 
YvrSAam.; then ſubſtra&t the declination out of 


= 


1ZON. 
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be 34 gr. 10min, Upon which day 1 find the Suns 
place to be (as before) 8 gr, 23 min. of =, and 
the declination 3 gr. 20 iz. And becauſe the 
Sun is in a South ſign , I add this declination 
and Meridian altitude together ; the ſum 37 gr. 
30 min, is the altitude of the Aquator, ard this 
taken out of 90 degrees leaveth 52 er. 30 7. for 
the Latitude of Covextry, Pe 


a 
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INSTRUMENTAL WORK, 
Of all the foregoing 


TREATISE 


Mr. SAMUEL FOSTERS; 
Wheretn, Caxors are preſcribed, for the effetin & 

LL that the 19/trument is applyed to in the 
Inſtrument, wll not only perform what 15 there b 
fall under the Fourth Axiome of Spherical Trigone- 
Propeſitians wrought by Sues and Tangents may be 


| Performed by BS, 
ARITHMETICAL CALCULATION: 
thereof ( more exa&ly Y by the Tables of Artificial Sines 
and Tangents, | 
A forementioned Treatiſe, may be perform- 
"> ed by Calculation, and thoſe Lines upon the 
Mr. Foſter mentioned, but: divers other Uſes allo 
may be made of. them ; . as namely, all Caſes which 
metrie, by the Line of verſed Sizes ( as himſelf hath 
mentioned 1n the Uſe of his Seftor) and all other 
eflected by the 7 4zzent Ling. and the Equal His > 


(4a) 
by which Zines, he hath (in this his Treatiſe) 


ſheved how towork ſuch Concluſions as were | per” 
tinent to the G_ of Suz-Dials only, © 

Now for the working of all which concluſions, I 
have here framed Cazoxs whereby all of them may. 
be rage gees (with the moſt exattneſls )' by the. 
Tables of Artificial. Sines are Tangents, Which Ta- 
bles are 1n every Mans hands, or may be had when 
the T7ſtrament 1s wanting. , _ | : 

The Chapters in. Mr. Zv/ters Book ,. Which re- 
quire 1nſfrumental Operation, are theſe tollowing, 
viz, The Third, Sixth, Seventh, Ninth, Tenth, Ele- 
venth, and Twelfth. the performing of the Works. 
of all which Chapters Arithmetically ] ſhall here 
ſhew 1n theſe following Setions. And: 


MPeprpptttttppbritptpbpopbebbtt. 
: | | % | 
Sect, I, For the work of the III Chapter, 


He work of this Chapter 1s, 


| © Hr: To find the Suns Azimmth.. 

Q 2. To find tbe Hour of the Day, 
Probl. Hi 

7 he Latitude of the Place,” the Declination of the Sun; 

and the Altitude of the Sun given, to find the 


e* WF: "* fra 


guns Azimuth from the South. 
Let the Latitude be 32 deg, 30'min. The Suns 
Decunation. 11 deg, 31 min. North, and the Alt- 


tude 30 deg; 45 m. 
Ei, 


dd the Complement of the Zatitude, the 


Complement of the dltirude , and the Comple: - 
he ment 


(45) 
ment.of the Decl:»ation,all three together, into one 
Sum; and take the half thereof, from which half 
Sum {ubduct the Complement of the Declination , 
and note the difference, as in the Example following. 

ar; 18. | "Es 
Latitude---- 52—30 2 E. 
Declinationt 1-—3x > Complement 
Altitude---- 30—45 


The Sum-r 75—I4 
Half Sum 87—37 
Complement of the Suns declination Sub--78—29 


MI —_—) 


The Difference-o 9—08 


- - This done, the Cinon-or Proportion-wilt be - 
(1) As theSine of 9o 4. To. 


Is tothe Co- Sine of tne Altitude 59 d. 15 m. 9. 934198 
So. is the Co- Sine of the Latitude 37. d. 30 M.——— 9. 784447 


To the Sine of 31 de: 33 m, —— —— ——Y. 718645 
(2 ) Asthe Sine of 31 4e.33 mm, ———— 9718645 
Is to the Sine of the half Sum 87 de. 39 ma —— ——-9,999624 


' So is the Sine of the difference 09 de. 08 m. ——9, 209666 - 
| 19, 200290 
To this Sine rn mmmntmmnmnmnm— 9. 41645 
To which add the Sine of 90 deg. _»_—————-0, 000000 


The Sum is —19, 481645 
The half Sum is— 9, 740822 - 


Which' is the Sine of 33 de. 24.971. the Com- 
plement whereof is 56 de; 36. and that doubled 
IS I13 deg, 12.:, which. is the Suns Azimuth from 
the North-part of the Mertdian,. whichif you take - 
from 180 deg. there will remain 66 deg. 48 mip. 


And / 


* 
' 


which is the Suns Azinwth from the South, 


(46) 
. Andaccording to this Azalogre or proportion,you 


may moſt exactly, at any time; and 1n any Lati- 
tude find the 42:*zuth-of the Gun from the North or 


_ 
Probl. | "0 
The Latitude of the Place, the Declination and Al- 
 titude of the Sun given, to find the Honr 
from Noon. © 

Ler the Latitude be 51 de. 30 min. the Suns De- 
clination 20 deg. 09 mm. and the Suns Altitude 12 4d. 
and let the time of the day be required. 

Firſt, Add the Complement of the Zatitude, the 
Complement of the Declination, 'and the Comple- 
ment of the Suns Altitude, all three into one Sm, 
and from half that Sum tabdudt the Complement of 
the Sizrls A/titide as you fee here done, and note the 


Difference, | 
Ae. E as, Mm, 
Latirnde ——5't SP E 
- Suns Deelination—tE —_—_— | P—_ 


— —————_ —m—_—_— 


Alimds —35———00 
RE LI The Sum—171-— 59 


Half Sum $5 ——59 


j9 


Dieres-———20 


” King this prepared, work as tolloweth. 
G1 L 63 As Radius Sine 9o de. 20; 


To Co-Sine of Sims dectination 13. d. £9 MM. ——— 9. 991 167 | 
Wy Co-Sine Latiwde 334. 30 Wh —t———— 794149. 


= 


CMOINT Whe 20m. ee I IDATLO 4 x 


''To the Sine of 37 4, 36 m—— ve POE — 385316 


(47) 
(2) Asthe Sine of 37 4. 36  ——— 9: 785316 


To the Sine of the half Sum 85 d. 59, —_—_—_—— —9. 998932 

- So isthe Sine of the difference 30 d. 59m, — —— 9.711629 

| _ Mn 19, 7910561 
To which add the Radius, the Sum is— EO IG 4 925 245 
The half Sum is the Sine of 66 4.34 m.— —— ——9. 962622 


Whole Complement is 23 de. 26 m2. the double 
whereof is 46 de. 52 . which is the Hour from 
Noon, Which 1s either 7 2. after 9 in the Morning, 
or 53 9, alter 2 1n the Afternoon. 


PEPPEIPPIPEIIP PIP EICEAPEPOEEGEOE 
Sect. Il.. For the work of the VI Chapter. 


J] 'HE Work of this Chapter is, in Upright De- 
- clining Plains, 
JI. To find the Plains Difference of Longitude. 
 J-2, To find the height of the Pole above the Plain. 
Both which by Calculation may be thus effected. 
Example, .In the Latitude of 52 4. 3o ». Let an 
Upright Plain decline from the North or South 
55-ae. 30.2, 
(1) For the Plains difference of Longitude. 
As the Sine of the-Latitude 52 de. 30m.--9, 899467 
To Radius 90 d, ———————-Io, 
So is the Tangent of the Plains Decli-?- - 
nation T5 deg. $0 MM —— * pms 20.,162686 


4A 


2 —_— I 


To the Tangent of 61 de. 23 m1. ——— 10, 263219. 
 Wiach is the Plains Difference of Longitude. 
; (2) For* 
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As the L) Sine of the Difference of Longitude 35 d.ss8. m,—9. 6839 


(43) 
2) For the height of the Pole above the Plain. 
. As the Sine of 90 4. — —-———— 10. 


To the Co-fine of the Latitude,374.30m. 9, 784447 


Sos the Co-Sine of the Declination 
34-4, 30 mw, —————————0 193 128 


I nm emma 


| TotheSine of 20 de. 10 #4. ————9, 53 7575 
Which is the he1git of the Pole above the Plain. 


Sect. III. For the work of the VII Chapter, 
| I! 'HE Work of this Chapter 'is, In Eaſt ' and 


weſt Jnclining Plains. 
Jr. The Plains difference of Longitude, 
 H2. Totind The height of the Pole above the Plain. 
Both which by Calculations may be found as fol- 


loweth, 


Thus in the Latitude of 52 de. 30 2. If an Eaſt or 
Weſt PlaindoIncline to the Horizon 40 deg. 


(1) For the Plains difference of Longitude. 


As the Sine of go d. _—— 


—— 0, 
 Tothe Go-Sine of the Latitude 37 d. 30 mM. — 9. 78444 
So is the Co-Tangent of the Inclination 50d, ——L0, 07618 
To the Tangent of 35 d..53 mM. on ——_— ——— 9. 86062 


Whoſe'Complement 54 4. '2 ».. is the Plains Diffe- 
_ of Longitude. 


) For the height of the Pole above the plain. 


To the Sine of go d, — ———— a } 
So is the Co-Tangent of the Latitude 374. 30 m.————— 19. $3498 


'To the Tangent of 52. d. 34 W, ———rom ——— IIGLL 


Whoſe 


——— - —— @—XNX 


(49) 
Whoſe Complement-37 de. 26 m. is the Elevation 
of the Pole above the Plain. 


EE ALA AAAS SAS EELL ELIA, 
Sect, IV. For the work of the IX Chapter. 
HE Work of this Chapter is, in Declining 


- —_— Plains. 
Proſthapheretical Ark, 
+ 2\U ro find the Y2lains New Inclination, 
<Q 3.( Difference of Longitude, 
0 4+ Elevation of the Pole above the Plain, 
All which by the ' following Amalogies may be 
found. | 
Example, In the Latitude 52 4. 30 ».. Let a Plain 
decline from the South towards the Welt 60 deg. 
and Incline towards the North 30 deg. 
1. :For the Prifthapharetical Ark, 


As the Sine Complement of the Declination zo d, ———g. 69899 
| To Radius god, —— ——- —— ————— I, | 
.S0 the Co-Tangentol the Inclination 60 "2 FERRO LEES 4 23556 


To Co-Tangent Profihapherer. Ark 73 d, 54 mt. — —I0. 53959. 
Whoſe Complement. 164.6 m.is the Proſthaphz- 


-retical Ark. fought. | 


4, For the, Plains New Jnclination. G 

+1 As the Sine of 90 Hhbig4d inn —— 10, 

Ts the Sinevof the Prafihaphzretical Ark 1s d..5'm. ——— 9.44297 
$9 is ; the Tangent. of the, lains Declination 50 4, —— 0. 23856 


on or Ie 


TH the Tangert of 2 1, hom. ? WEIR BEM ED WE 5, fs 
Winch is tho Plains ew. Lacan, T1 


H-— ———s 


—_ CE ee ee dS 


C 'HE Work of this Chapt 


right. North or South it is equal to the Complement 


& 6 Ms 
The New Latitude 1s found by this IX Chapter to 
be 36 4. 249 Then | | 

3. For the Plains difference of Longitude. 
As Radiu: Sine 90, deg, ————— — 10, 


To the Co-Sine of New Latitude 53 d. 36 M, ————9. 99574 
So Co- Tangent New Inclination 64. 4, 20. mM, ——-— 10, 31826. 


————RER A rnein——_ 


- 


Me. err 
———_ 


SE 4 


— 
TY 


To Tangent 59d, 10m. — 10. 22400. 

W hoſe Complement 3o 4. 50 ms, is the Plains diffe- 
rence of Longitude. 

4. For the Poles Elevation. 

As the Co-Sine of Difference of Longitude 59 d, 10 m,'—— 9g, 93382- 


To Radius go de. —— TC 0, 
I0 Co: Taugent of New Latitude 33 4. 36 tm, —————— 10, 13238: 


To Tangent 57 d, 40 1M, —— wm—_— 0,196 
Whoſe Complement 32 de. 20 m77.. Is the Poles 
Elevation above the Plain. 


I EE IL ELLA LELINILLESLES 
ect, V. For the work of the X, Chapter... 


ter, Is,. To draw the: 

Horry Lines, ( orto find their diſtances) #por 

the Horizontal,. the full. North. or South: Plains, whi-- 
ther ſtanding Upright or Inclining,, _, 

In all Horizontal. Plains theficightof the Pole or 

ſtile is. equal to theLatitude of the place; -Tn- the up- 


of the Latitude of the: place: but in dire&t North: 
or South Incliners you find the height of the Pole or 
ſtile above the Plain. by the-diretions-of the VIIL 
Chapter; Nt 


The 


— 


The height of the Pole being known, the true 
Hour diſtances upon the Plain may be calculated by 


this Analozie following, viz. 


As the Radius, Sine of 90 de, ————— ——r—— 0, 
Is to the Sine of the height of the | 
Pole above the Plain 52 d, 30m, > —————— 9, $9945 
for the Horizontal Dial, Chap. X. 
SOis the Tangent of 15 deg. the firſt Hours 
EquinoCtial diſtance from I2——— 


——_—_————___ 


To the Tangent of 12 de. 17 m, ——————-——9. 327519 
Which 12 d. 17 mz. is the diſtance of the Hour 


Lines of 11 a Clock and i of the Clock from the 
Meridian, and by uſing the ſame Proportion far all 
the EquinoGtial Hour diſtances, you ſhall find them 
to be ſuch as this following Table affordeth, 
AT; : | | 


wa CO —— 


| mn ; | 
| Hours from |True Hour _ 
the Meridian | diſtances upon \ 
0r I2 the Plain. 


_- 
i. tw 


q Iz 
1 | 
| 2 | | 
| 3 AE 2 mmononas 
| 4 8 39 — 
5 J [53 ———57 | 
| 6 | 71 eman———_ ___CE_) 


E 4 OL 43 I ne] 

And in this manner may the Hour diſtances be 
found upon all dire& North or South Plains, whi- 
ther Upright or- Inclining, making the ſame uſe of 
the Height of the Pole or Stile above the Plain, as I. 
have here done of 52 4, 3o »», the Latitude, for the 
Horizontal Plain, for All Dial Plains tz one Latitude, 
are Horizontal Plains to ſome Latitude or other in the 


world. | 
TT Sect, 


—_ nn OY CPI —_— —_— 
—_—_—_ 
—— 


#:-,Y 


H 2 


This done, Subſtra& 45 deg. (wh 


dS SS$920000022420403$440444.44 
Sect, VI. For the work of the XI Chapter. 


4 


x | 'H E Work of this Chapter is, To draw the 


| 2rhe Howr Lines, ( or to find their diſtance) 
pon all ſorts of Declining Plains, whether Erett or 1n- 
Clining. . 

We will take for our Example the Dial in this 
XI Chapter, which is of an Eaſt Plain Inclining to 
the Horizon 40 deg. in that Latitude of 52 4. 30. 


for which Plain,, by the III. betoregoing we did 


| hr. The Plains Difference of Longitude tobe 54. d. 

O2 Mr TIT 

d 2. The height of the Pole above the Plain. 37. 26 

Theſe two being obtained, we now come to ſhew 
how the ſeveral Hour-diſtances from the ſub- 
ſtile (or Meridian of the Plain) upon the Plain, 
may be obtained, for which briefly thus, and 


this Example 1s general for all Phins whatſo- 
ever,. which have Cexters. 


The Plains differemce of Longitude being 54 4. 2 m. 
you are to conſider how many Equinoctial Hours 


and parts of an Hour are contained therein, that is, 


how many-times 15 deg. for one Hour, . which you 
ſhall find to be 9 Hours and 9 4...2 zz. Wherefore, 


this Plain being an Eaſt Inclining Plain, the ſub- 


ityle muſt ſtand between. the Hour Lines of 3 and-4. 


in the Afternoon, becauſe the Face. of the Plain 
looketh towards the Welt. 


ich is 3 Hours 
diſtance 


diſtance upon the Equinottial ) from 54 de, 2 2, 
the Plains difference of Longitude, and there will re- 
main 9 d. 2 #2. which 9 d. 2 mz. {et down and 
over the head thereof write $b/y/e, as is done in 
this-Table, and againſt it on the left hand write 
9----3 for- the Hours of 9 and 3 ------ Then, to 9 4. 
2.+2dd 15 de. the ſum is 244. 2 9%. which write 
under9d. 2 :; and-on the left- hand of it write 
I0---- 2 for the Hours of 10 and 2,and ſo continu- 
ing the addition of 15 deg, you ſhallfind 54 d. 2 m1. 
( which is the Plains difference of Longitude) to 
ſtand againſt 12 of the Clock ------ In like manner, 
Subſtra&t 54 4. 2 2, from 60 4. or 4 Hours diſtance, 
and the remainer wilt be'5 d.: 58 2. which write 
over the word” S»b5tile, and againſt it to the left 
hand write 4----8 for the Hours of 4 and 8, and 
and then by the continual addition of 15 d. to 5 de. 


FT -00 PM: —d m| 58m.you ſhall find 
Dirence Peoorrerag ————54-zo|ſuch Equinoctal 
jD7ference 8f Longitude ——————54,-02| Þ: ; L 
[Poles height ——=———————-37, 26| diſtances as are ex 


| E quinoFiat \ True Hor diſtan preſſed n this Ta- 
Hours |diſtances {ces on the Plain, | ble, to which on 


| 


IG d. m.' d.  m.| , 

—— 3 ;;——=== theleft hand write 
8 ts "oi 65 58 $3 nm Knees jb] the corr eſpondent 
Ha) Hi puny hours, as you ſee 

— | gunctmatancs ga — | 

CE #7 NO The Table be: 
$ ner I —_ 0 1e LIADIie DEC- 
þ Ta as lc A PB PLIES 21 1Ng thus far PrEPa- 
> — 114... 219 io) Fed, we muſt next 
I— i. 6. 14| enquire the true 
LADTT > > at _ 241 Hour diſtances- of 
It —— I |69 2 00---. 46|. EXOUL. Sd OL 
10 —=2/84 2% 2 cach Hour from 


| the. - 


Canoes. td... 


Th 
Ss 
x23, 
o ff ? - 
$72 , p ve , 
«A 
> - 
me q 
= 6 0 
= * ; 
o 
o 


| - . 
;/zle upon the Plain, which will be effeted 
upon Kid Plains whatſoever, by this one general 4- 


nalogie or Proportion , Viz, 


As the Radius, or Sine of 90 de. f———— 10, 000000 


PA —— ww. 


tt... 


Is to the Sine of the height of the Pole above the Plain hes 
37 deg. 26 MIN, no— ——— A ra ren emer mJ, 783799 


90 is the Tangent of 8o de. 58 m, ( which is the ; 
EquinoCtial Hour diſtance of 9 and 3 of >-—+-— 10, 798655 
the Clock, )J———— -——————— "© Won i 


0. 582442 


Which is the true diſtance of the Hour Lines of 
9 or 3of the Clock upon the Plain from the Sub- 
ſtyle——— And thus repeating this Work, as often 
as 15 requiſite,till you have filled up your Table,you 
ſhall find ſuch Hour diſtances as this Table abrdech 


12 the third Column, however, to make it more 
plain, take the Example of another Hours diſtance, 


Viz, of the Hours of 2 and 1o a Clock. 


To the Sine of the height of the Pole 37 4, 26 ſſh ————— 9. 133787 


S0 is the EquinoQial diſtance belong- 
ing to the Hours of 2 and lo. vix, » ——=———— 9.649263 


24 d. 2 y / / ——_———— _— — ® — REC errno 7 tt 


To the Tangeut of 15 d, 10m, =—— ——-—=——9. 433959 


Which 15 4d. 10. is the true Hour diſtance of 
the Hour Lines of 2 4nd ro of the Clock upon the 
Plain from the Subiyle, and the like is to be' done 
for all the reſt as in the Table. 
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(55) 
PEAT ANT EEEETENENPEEE DEALT EL ELEL® 
Seh., VII. For the work of the XII Chapter. | 


 *'HE Work of the Ninth Paragraph of this. 
Chapter, 1s to find, How much the Meriaian 
Line Aſcenaeth or Deſcendeth from the Horizontal. 
Line. 
The Example there is of a Plain declining from 
the North or South towards the Eaſt or Weſt 60 de. 
and Inclining to the Horizon Northward 30 4.. 


Now to find the Meridians Aſcenſion or Deſcenſion. 
This 1s the Proportion, | 


Asthe CoeSine of the old Inclination 60d, .—————— 9, 937850 
To Sine 99 deg.————— m=— 0, 
So Co-Tangent of the Plains Declination 30 d, ——9, 961439: 
To the Tangent of 33d. 40 m, y——n nn ena, G1 439 


Which is the Meridians Aſcenſion: . 


And thus have you all the Inſtrumental work of the 


foregoing Treatiſe of Mr, Foſters Arithmeti-- 
cally performed, 


